Rotaviruses were concentrated from 8-liter samples of raw domestic sewage and sewage-polluted creek water by adsorption to and elution from positively charged microporous filters (Zeta Plus 60S), followed by ultracentrifugation of the filter eluates. Indirect immunofluorescence and direct immunoperoxidase methods allowed detection and enumeration of rotavirus in 6 (20.6%) of29 sewage samples and in 19 (34.5%) of55 creek water samples. Levels of rotaviruses ranged from <3 to 63 focus-forming units (FFU)/liter, and the geometric means were 2.2 FFU/Iiter in sewage, 2.9 FFU/Iiter at creek Tremembe, and 2.6 FFU/liter at creek Pirajussara. Wastewater samples examined during autumn and winter months showed a higher rate of positivity for rotavirus than those collected in spring and summer, corresponding to the seasonal variation of rotaviral diarrhea in the city of Sao Paulo.
rotavirus than those collected in spring and summer, corresponding to the seasonal variation of rotaviral diarrhea in the city of Sao Paulo. Viral gastroenteritis is a common disease characterized by diarrhea and vomiting (7) . Rotavirus infection has been shown to be an important cause of hospitalization and mortality of infants and children in developing countries (14) . In Brazil, occurrence of diarrheal disease is widespread (5, 11, 17, 22) , especially in areas where the water supply and sewage disposal systems are usually in precarious condition (21, 22) . Under such conditions, the presence of human enteric pathogenic viruses in water assumes great importance in terms of public health. Transmission of rotaviruses through consumption of sewage-polluted water and food has to be considered, since many outbreaks of waterborne diseases with suspected rotavirus etiology have been reported (10, 12, 21) . Many types of enteric viruses have been detected in sewage and water supplies in Brazil (6, 13, 19) , but there is a lack of information about the possible presence of rotaviruses in such waters. In this report, we describe the detection, quantitation, and distribution of rotaviruses in domestic sewage and sewage-polluted creeks in the city of Sao Paulo.
MATERIALS AND METHODS
Water samples. Eight-liter samples of raw sewage and polluted surface waters (creeks) were collected at three different sites of the city of Sao Paulo: the sewage pumping station (SPS) of Edu Chaves and creeks Tremembe and Pirajussara. These creeks receive sewage mainly from the low-income segment of the population of Sao Paulo. All samples were collected between 8 and 9 a.m. on weekdays.
Concentration of rotavirus from wastewater. All water samples were concentrated by a two-step concentration procedure (15) . In brief, rotaviruses were concentrated by filtration of the water samples through a Zeta Plus 60S microporous positively charged filter (AMF Cuno Div., Meriden, Conn.) and ultracentrifugation at 180,000 x g using a Beckman 70. in another study, showing that DIP is a very reliable and cost-effective method for rapid detection of rotaviruses in environmental samples (15) .
Rotavirus levels ranged from <3 to 63 FFU/liter in sewage, with a geometric mean of 2.2 FFU/liter (Table 2) . Geometric means of sewage-polluted creeks were almost the same (2.9 and 2.6 FFU/liter). Similarity between these levels can be attributed to the high level of discharge of domestic sewage into these creeks by a low-income and crowded population living along this surface water, where enteropathogens easily circulate all year round.
Lower fecal coliform levels detected in creeks than in sewage may be explained by the finding that these bacteria are not able to survive as long as enteric viruses in such polluted surface waters (2) .
Previously, levels of rotaviruses were determined only in some investigations. Hejkal et al. (9) in Barcelona than in Sao Paulo. Reasons for these marked differences are unknown, but the differences may be explained by different dilution factors of raw sewage in the cities investigated.
On the basis of the finding that levels of rotaviruses were lower in Sao Paulo sewage than previously reported for other cities (3, 9) , enhancement of the sensitivity of our method will be necessary to obtain higher detection rates of these viruses. This can be achieved by inoculating larger volumes of the concentrated samples into cell cultures. For example, by inoculation of 500-,u volumes instead of the 50 ,ul used in the present study, we can increase the sensitivity of our method 10-fold.
Seasonal variation in rotavirus levels was observed for the first time by Hejkal et al. (9) in Houston sewage. As shown in Fig. 1 Fig. 1 ). This variation in rotavirus positivity agreed well with the incidence of rotaviral diarrhea in the city of Sao Paulo, which increases during the period between March and September (autumn and winter) (5, 20) .
